(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT) 



(19) World Intellectual Property Organization 

International Bureau 

(43) International Publication Date 
6 October 2005 (06.10.2005) 




PCT 



(10) International Publication Number 

WO 2005/092042 A3 



(51) International Patent Classification: 
H03L 1/00 (2006.01) 

(21) International Application Number: 

PCT/US2005/009414 

(22) International Filing Date: 21 March 2005 (21.03.2005) 

(25) Filing Language: English 

(26) Publication Language: English 



(30) Priority Data: 

60/555,193 



22 March 2004 (22.03 .2004) US 



(71) Applicant (for all designated States except US): MOBIUS 
MICROSYSTEMS, INC. [US/US]; Grand Park Centre, 
Suite 1600, 28 West Adams Avenue, Detroit, MI 48226 
(US). 

(72) Inventors; and 

(75) Inventors/Applicants (for US only): MCCORQUO- 
DALE, Michael, Shannon, D. [US/US]; 555 Brush 
Street, Apt. 2105, Detroit, MI 48226 (US). PERNIA, 
Scott, Michael [US/US]; 5463 Navajo Trail, Pinckney, 
MI 48169 (US). 



(74) Agents: GAMBURD, Nancy, R. et aL; Gamburd Law 
Group LLC, 566 West Adams, Suite 350, Chicago, IL 
60661 (US). 

(81) Designated States ( unless otherwise indicated, for every 
kind of national protection available): AE, AG, AL, AM, 
AT, AU, AZ, BA, BB, BG, BR, BW, BY, BZ, CA, CH, CN, 
CO, CR, CU, CZ, DE, DK, DM, DZ, EC, EE, EG, ES, FI, 
GB, GD, GE, GH, GM, HR, HU, ID, IL, IN, IS, JP, KE, 
KG, KP, KR, KZ, LC, LK, LR, LS, LT, LU, LV, MA, MD, 
MG, MK, MN, MW, MX, MZ, NA, NI, NO, NZ, OM, PG, 
PH, PL, PT, RO, RU, SC, SD, SE, SG, SK, SL, SM, SY, 
TJ, TM, TN, TR, TT, TZ, UA, UG, US, UZ, VC, VN, YU, 
ZA, ZM, ZW. 

(84) Designated States ( unless otherwise indicated, for every 
kind of regional protection available): ARIPO (BW, GH, 
GM, KE, LS, MW, MZ, NA, SD, SL, SZ, TZ, UG, ZM, 
ZW), Eurasian (AM, AZ, BY, KG, KZ, MD, RU, TJ, TM), 
European (AT, BE, BG, CH, CY, CZ, DE, DK, EE, ES, FI, 
FR, GB, GR, HU, IE, IS, IT, LT, LU, MC, NL, PL, PT, RO, 
SE, SI, SK, TR), OAPI (BF, BJ, CF, CG, CI, CM, GA, GN, 
GQ, GW, ML, MR, NE, SN, TD, TG). 

Published: 

— with international search report 

[ Continued on next page ] 



(54) Title: TRANSCONDUCTANCE AND CURRENT MODULATION FOR RESONANT FREQUENCY CONTROL AND SE- 
LECTION 



< 
ON 

i?5 



o 



RESONANT 
FREQUENCY 
SELECTOR 



325> 



FREQUENCY 
CALIBRATION 
MODULE 



SUSTAINING 
AMPLIFIER 



H 



355 



320 



VOLTAGE 
ISOLATOR 





PROCESS 




VARIATION 




COMPENSATOR 



COEFFICIENT 
REGISTER IS) 



TEMPERATURE COMPENSATOR 



CURRENT t I FREQUENCY ! 



340- 



EL 



FREQUENCY DIVIDER 
SQUARE -WAVE GENERATOR 



COEFFICIENT 

REGISTER (S) 



FREQUENCY SELECTOR 



345-v£ 



MODE SELECTOR 



— m > OUTPUT (CLOCK) 

:: signal 

:! 375 A 

._»_____,<L.___LL_ 

SECOND OSCILLATOR 
(WITH SYNCHRONIZATION 
MODULE) 



(57) Abstract: In various embodiments, the invention provides a frequency controller and a temperature compensator for frequency 
control and selection in a clock generator and/or a timing and frequency reference. The various apparatus embodiments include a 
resonator adapted to provide a first signal having a resonant frequency; an amplifier; a temperature compensator adapted to modify 
the resonant frequency in response to temperature; and a process variation compensator adapted to modify the resonant frequency 
in response to fabrication process variation. In addition, the various embodiments may also include a frequency divider adapted to 
divide the first signal having the resonant frequency into a plurality of second signals having a corresponding plurality of frequencies 
substantially equal to or lower than the resonant frequency; and a frequency selector adapted to provide an output signal from the 
plurality of second signals. The output signal may be provided in any of various forms, such as differential or single-ended, and 
substantially square-wave or sinusoidal. 
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